The objective of this study was to determine the fitness of Quadratic, Cubic, Gompertz and Logistic functions to the growth curves of Konya Merino lambs obtained by using monthly records of live weight from birth to 480 days of age. The models were evaluated according to determination coefficient (R 2 ), mean square prediction errors (MSPE) and Durbin Watson (DW) statistics. The R 2 values of the models ranged from 0.96 to 0.99 for females and from 0.96 to 0.99 for males. The Cubic model gave the best R 2 value of 0.99 in females, while the Logistic model gave the lowest R 2 value of 0.96 in females. The results indicated that the Quadratic and Gompertz models showed the best fit to growth of Konya Merino ewe lambs by having higher R 2 values, lower MSPE and non autocorrelation. By using these models live weights at later ages could be predicted from early partial live weight data. Further studies should be carried out on growth curve characteristics at later ages including adult age.
No previous studies have been conducted on growth curve characteristics of the Konya Merino sheep. The objective of the present investigation was to determine the fitness of the Quadratic, Cubic, Gompertz and Logistic functions to the growth curves of Konya Merino lambs.
Data from 162 Konya Merino lambs born in 2002 (57 males and 105 females) were used. The sheep were maintained at the Bahri Dağdaş Agricultural Research Institute farm in the Konya Province in central Turkey (37 o , 51 ' N and 32 o , 48 ' E). This province has approximately 1.6 million head of sheep, which represents 6% of the sheep population of Turkey. The province's average annual rainfall is between 250 -400 mm; the mean temperature 11.5 °C; and the average elevation 1016 m.
The flock consisted of 400 ewes and 25 rams. Animals were maintained under semi-intensive conditions. Age at first lambing was approximately 24 months. Ewes lambed between 1 January and 15 February. The lambs were weaned at 75 days of age. Ewes were grazed from April to December and kept indoors throughout the winter. Live weight data were recorded monthly from birth to 16 months of age. After 16 months the animals were kept for breeding purposes and no further weights were recorded.
The Quadratic, Cubic, Gompertz and Logistic growth curve models were fitted to weight-age data of each animal to describe the growth curve. The models are as follows: where A 0 is the initial live weight; B, C, and D are the model parameters which characterize the shape of the curve and were estimated from a nonlinear regression analysis using the NLIN procedure of SAS (1996) .
The Durbin-Watson (DW) statistics (Durbin & Watson, 1951) was used as a measure of first-order positive autocorrelation to test whether the residuals were randomly distributed (Grossman & Koops, 1988) . First, it was estimated for each growth curve, and then the average value of DW was calculated for each model.
The main criteria used to compare models were the relative size of the MSPE and the DW statistics. Models resulting in smaller MSPE and with less cases of positive autocorrelation were considered to be superior, because less residual variation remained in the data and the residuals were more randomly distributed (Papajsik & Bodero, 1988; Ruiz et al., 2000) . Coefficient of multiple determination (R 2 ) adjusted by the number of parameters in each model was also calculated and used as selection criteria. Duncan's (1955) multiple range test was used to determine significance of the A, B and C coefficients and MSPE values across models.
Growth curve parameters in Konya Merino lambs according to the Quadratic, Cubic, Gompertz and Logistic models are given in Table 1 . Parameter A shows initial live weight in Quadratic and Cubic models and asymptotic live weight in Gompertz and Logistic models. Estimates of initial live weight in males and females for Gompertz and Logistic models were higher than for the other models (Figures 1 and 2) . Similar results were observed by Akbaş et al. (1999) . Estimates of the A parameter for Gompertz and Quadratic models in males were similar (78.0 vs.79.3) and higher than for the other model parameters (P <0.01). In Dağlıç and Kıvırcık male lambs Akbaş et al. (1999) reported higher asymptotic live weight values than in the current study when using Gompertz and Logistic models. In females, the estimate of the A parameter for the Gompertz model was significantly different from the other models. The range for A parameters was from 52.7 to 57.0 for females. These values were higher than that of the A parameters of the Gompertz and Logistic models reported by Bilgin & Esenbuğa (2003) for Morkaraman ewes and by Topal et al. (2004) for Morkaraman and Awassi ewe lambs. However, it should be noted that the mature live weight of Konya Merino is higher than that of Morkaraman and Awassi ewes. In both sexes the highest estimates for the B parameter were found for the Logistic model. The differences between B parameters of the models were significant (P <0.01) except for the Quadratic and Cubic models in males and females. Similar findings for Gompertz and Quadratic models were reported elsewhere (Akbaş et al., 1999; Bilgin & Esenbuğa, 2003; Topal et al., 2004) . There were no significant differences among C parameters in both sexes (P >0.05). (Goonewardene et al., 1981; Akbaş et al., 1999; Lewis et al., 2002; Topal et al., 2004) . The models that gave the highest R 2 values have been accepted as the best fitting models. In this study, R 2 values of the models ranged from 0.96 to 0.99 for females and from 0.96 to 0.99 for males. The Cubic model gave the best R 2 values of 0.99 for females and 0.99 for males while the Logistic model gave the lowest R 2 values of 0.96 for females and 0.96 for males. Akbaş et al. (1999) reported that the R 2 values for the Quadratic, Cubic, Gompertz and Logistic models ranged from 0.989 to 0.999 in Dağlıç and Kıvırcık male lambs. Similar findings for R 2 values were reported by Lambe et al. (2006) for Texel and Scottish Blackface lambs and by Topal et al. (2004) for Morkaraman and Awassi ewe lambs using the Gompertz and Logistic models. However, the R 2 value (0.84) for the Logistic model estimated by McManus et al. (2003) in Bergamasca sheep was lower than in the current study.
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The best MSPE values were found for the Quadratic and Cubic models in females (2.665 vs. 1.977) while the Logistic model provided the worst MSPE values in both males and females. When DW statistics were not significant for the Quadratic, Cubic and Gompertz models, positive autocorrelations were found for the Logistic model in both sexes.
The Logistic model (in both sexes) and the Cubic model (in males) overestimated the initial live weight. Best estimates for initial live weight were obtained from the Quadratic and Gompertz models. The fit of growth curve models must be evaluated with respect to R 2 , MSPE and DW statistics together. Regarding only R 2 values were insufficient for evaluating the nonlinear models. Although the Cubic model gave the highest R 2 value, it was inconsistent due to overestimating the initial live weight and having a positive autocorrelation.
The Quadratic and Gompertz models showed the best fit to growth of Konya Merino lambs by having higher R 2 values, lower MSPE and non autocorrelation. These models can be used for predicting live weight at later ages from early partial live weight data. Further studies are needed on growth curve characteristics until adult age, and other traits such as carcass composition and meat quality in Konya Merino sheep.
